Abstract. Drosophila planitibia, D. heteroneura and D. silvestris are the three most recently evolved species of the Hawaiian picture-winged D. planitibia subgroup. Drosophila planitibia from Maui is the presumed ancestor of the other two species, which occur partly sympatrically on the island of Hawaii. Drosophila silvestris is split into two morphologically different populations. The behaviour of the flies of these species/populations in successful and unsuccessful courtships was investigated. The most crucial differences between species were found in female responses (standing and walking) to male circling and in male responses to female standing and walking. Differences between D. silvestris strains were small compared with species differences. There were major differences between successful and unsuccessful matings in the response patterns most characteristic of different species.
Courtship is generally regarded as a stimulusresponse chain leading to the sexual act, with each action by one sex releasing the next action by the other sex. A given stimulus may, however, elicit a number of appropriate responses, and thus the progression of courtship from step to step should be regarded as probabilistic rather than determinate (Hinde 1970) . Sexual selection within the species and/or speciation events may invoke changes in stimuli and in the probability of different responses to these stimuli in evolving species, aiding to barriers of gene flow between species.
In the picture-winged Drosophila species group of Hawaii, speciation events have given rise to or been followed by evolution of strong sexual isolation, while post-zygotic isolation mechanisms (production of non-viable or sterile hybrids) between closely related species may be weak or non-existent (Craddoc 1975; Kaneshiro 1976) . Drosophila planitibia from the island of Maui and D. heteroneura and D. silvestris from the island of Hawaii are the most recently evolved species of the picture-winged planitibia subgroup (Carson & Kaneshiro 1976) . Drosophila planitibia is the presumed ancestor of the other two species (Carson & Yoon 1982) . The three species exhibit strong sexual isolation from each other, at least in one direction (Kaneshiro 1976) . Sexual isolation between D. silvestris and D. heteroneura has, however, occasionally been found to break down in the field leading to production of fertile interspecific hybrids (Kaneshiro & Val 1977; Carson et al. 1989 ).
Drosophila silvestris populations from different sides of the island differ in the number of rows of cilia on the males' forelegs (two-row versus threerow morphs; Carson & Bryant 1979) . Strains collected from these populations show different degrees of sexual isolation from each other (Ahearn 1980; Kaneshiro & Kurihara 1981; Spiess & Carson 1981) . Crosses between D. heteroneura and D. silvestris and between the two row-morphs of D. silvestris provide evidence for co-adapted gene complexes, which correlate with the morphotypes of the flies, rather than with the D. heteroneura/D. silvestris contrasts per se (Ahearn & Templeton 1989) . Also mtDNA restriction site analysis (DeSalle et al. 1986 ) suggests that two-row D. silvestris and D. heteroneura are more closely related than two-and three-row D. silvestris. This raises the question how much the signal-response chains of these species vary within and between the species.
Males of all three species establish leks on shrubs and tree ferns (Spieth 1978; personal observations) . They advertise their sexual readiness to 0003-3472/95/070177+14 $12.00/0 1995 The Association for the Study of Animal Behaviour
